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Summary
Experiェnents were attempted to make clear a tiine course of photo―
synthesis on the day, respiration/photosynthesis ratio and the tempera―
ture―photosynthesis relation of melon plants as influenced by carbon
diO?de concentration in the air, Young mとlon plants were cultivated in
a growth cabinet(volume l m3), which was controlled by a light inten―
sity of 30 Klux, the air temperature of 30R3 during illumination tilne
(14 hrs), and the air temperature during the dark periOd(10 hrs)in a
day was changed from 15℃ to 30℃ with a 5℃ interval.
The tilne course of photosynthesis during 14 hrs cOuld be expressed
as trapezoid shape,  HOlvever, the amOunt of photosynthesis per 7 hrs
of the latter half of illunlination tilne 、vas decreased 14% as an average
value rather than that of the first half. The ratios of respiratory amount
per 10 hrs tO photosynthetic amount per 14 hrs in the day at four levels
of the air temperature during the dark periOd子 15,20,25 and 30R3, were
15%, 17・/0, 22°/。 and 25°/o respectively according to the temperature of
dark periOd.
Lo、v temperature of 15K〕 during the dark period affected the photo―
synthetic amount of the next day. As a result the photOsynthetic anount
decreased 15% compared 、vith the case of 25℃. Temperarure coefficient
of respiration(Qi。)Obtained in both cases, Iong time scale as one day
unit and short time scale as several hours, agreed to the valuc of about
l,70。
The photosynthetic rate at 30 Klux was also influenced by the soil
temperature, which showed 33℃ optinum fOr its photosynthesis. The
photosynthetic rate lvas increased considerably with carbon dioxide in
the air, between 270 and 700 ppmo At the higher concentration of 1200
ppnl, no change occurred in the maxilnum rate of photOsynthesis, but
the depression of the rate of photOsynthesis, which lvas caused by the
high temperature of 35R3, was prevented.
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Fig.1. Time course of photosynthesis and
respiration in a growth chamber(I).
Note lt :Temperature of inumination period
Dt i Temperature Of dark periOd.
11luminating cOndition i O-l hr, 15 K lux





















Fig。2. Time course of photosynthesis and
respi ation in a growth chamber(■).
Note.It i Temperature of iHumination period.
Dt i Temperature oF dark period.
11 minating cOndition i O-l hr, 15 Klux.
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Table l, Comparison of photosynthesis amount bet、veen the f rst half and the
latter half of the illumination period.
Date
Amount of photosynthesis, mg C02/6 plants/7hrsB/A
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Table 2. Influence of temperature of the dark periOd On the amount of respiration
and respiration/photosynthesis ratiO in One day.



























































(P)mg C02/6 planty14 hrs
Amount of respiratiOn,


























































































Fig,3. Relation betlveen air temperature and
respiratory rate.
Note Total lea{area, 170.5 dm77 plants.

























20            30            40
Soil temperature, ℃
Fig,4. Relation bet、vee soil temperature and
photOsynthesis.
Note. Soil temperature was graduaHy changed
from iow to high, and air temperature
waS constantly kept at 30℃
もちろん,幼根 の仲長適温 と光合成適地温 とは生
理的意義 において本質的 に相違す るもので あるが ,
ともに根 の生理 的活性 を高 く保つ温度 とい う点で共































2D,」eWiss and Weledge O),全個体を対象として
光合成を測定した場合は,当然のことながら各葉の
平均的な光合成速度を示すことになる。
Fig.5. Light―photosynthetic curves of different
lear in same plant,
Note Numbers in the figure show ieaf age as
days after complete expansion of leaf













15      20      25      30     35      40     45
Air temperature,℃
Fig.6. Relation between air temperature and
net photosynthetic rate under conditiOn
of different carbon dioxide concentration
at 30 K lux light intensity.
Note  ●・¨Low activity plant in photosynthesis,
(May 31-」une 2)







































































































































V.引 用 文 献
1. EL―SHARKAWY,M.A. and J.D.HESKETH. 1961.
Effects of temperature and 、vater d ficit on
leaf photosynthetic rates of different species.
Crop Sci. 4:514-518.
2. GAASTRA, P.  1959.  Photosynthesis of crop
plants as influenced by light,  carbon dioxide,
要
津 野 幸 人 ・ 竹 内 芳 親 ・ 平 尾 倫 子
temperature and stOmatal diffusiOn resistnace.
Mededelingen LandboullT. Wageningen,Nederland.
59(10:1-68.
3. HoFSTRA,G.and J.D,HESKETH。 1969. Effect
of temperature on the gas exchange Of leaves
in the light and dark. Planta. 85 : 228--237.
4. HoPKINSON, J.M. 1964. Studies On the expan―
sion of the leaf surface. Ⅳ. The carbon and
phosphorus ecOnomy of a leaf. 」.Exp Bot。 15
: 125--137.
5. HuMPHRIES, E.C. 1967. The effect Of differ―
ent root temperatures on dry matter and car―
bohydrate changes in rooted leaves of Pんαs9-
οιοクs,pp. Annals Of BOtany. N.S.31:59-69.
6.伊東 正.1973.読菜の生育,生理 におよばす
炭酸ガス環境の影響.千葉大園芸学部特別報告 .
No 7 : 1 -134.
7. IwAKI,H。,G TAKEDA and T, UDACAWA. 1976.
Ecological studies On the photoqynthesis Of
winter cerealas. I. PhOtosynthesis Of wheat
and rye plants under field conditiOns.  Proc.
Crop  Sci. 」apan。 45 : 32--39.
8. 」EWISS, O.R, and J. llroLEDGE. 1967. The ef―
fect Of age On the role Of apこarent photOsyn―
thesis in leaves Of Tall Fescuc(Я9dを,cα αT η―








11. LuNDEGARDH, H。 1957. Khma und Boden in
ihrer Wirkung auf das Pflanzenleben.  Gustav
Fischer Verlag.
植物実験生態学.門司・山根・宝月訳.岩波 :125
-151.
12.村田吉男.1961.水稲の光合成とその栽培学的
意義に関する研究.農技研報告.D-9:1-170.
13 野中民雄・新井和雄・高橋和彦.1974.メロン
幼植物における同化特性の品種間差異.日本秒丘
研究会21回全国大会要旨集 :13-14.
14.鈴木英治郎.1970.温室メロン栽培の基礎.誠
文堂新光社.東京.66.
15.武田元吉.1976.麦類の光合成に関する生態学
的研究.第1報.冬期における2条オオムギの光
合成の日変化,日作紀.45:17-24.
16.選 穣・堀 裕.1970.そ菜の光合成に関する
研究.I.温度および光の強さとそ莱幼植物の同
化特性.園試報.A.No 9:181-188.
17.選 穣・堀 裕.1969,そ菜の光合成に関する
研究.I.光の強さとそ菜幼植物の同化特性.園
試報.A.8:127-140.
18 津野幸人.1977.光合成作用と呼吸作用からみ
た,焉鈴薯の乾物生産,鳥大農研報.29:96-102.
19.津野幸人・佐藤 亨・入倉修―.1977.作物幼
苗の亜硫酸ガスに対する抵抗性の基異とそれを応
用 した大気汚染検出用植物計.鳥取大砂丘研報 .
No 16:15-26.
20.津野幸人.1975.数種作物における光合成作用
と蒸散作用の関連について.日作紀.44:44-53.
22.津野幸人・藤瀬―,焉.1965。甘語の乾物生産に
関する作物学的研究.農技研報告.D.3:1-131.
